The present Axioidea-material was collected by the R/V "Hakuhou-maru", University of Tokyo, in 2005 and the R
originates from survey cruises made by the R/V "Hakuhou-maru" under the leadership of Prof. Suguru Ohta, Ocean Research Institute, University of Tokyo, and by the R/V "Nagasaki-maru", led by Prof. Hisao Kanehara, University of Nagasaki. The relevant station data are presented in table I. The collection is deposited at the Forschungsinstitut Senckenberg, Frankfurt am Main (SMF).
Abbreviations used in the text: A1, antennule; A2, antenna; Mxp3, third maxilliped; P1-5, pereiopods 1-5, respectively; BT, beam trawl; CL, carapace length; TL, total length.
SYSTEMATICS
Superfamily AXIOIDEA Huxley, 1879 Axioidea -Sakai, 2011: 13 * ).
Remarks.-A revised key to the families of Axioidea, modified after Sakai (2011: 13-14) is given below (see * ). The three families dealt with in the present paper, Axiidae Huxley, 1879; Calocarididae Ortmann, 1891; and Eiconaxiidae Sakai & Ohta, 2005 can be keyed out as follows: Family AXIIDAE Huxley, 1879 Axiidae Huxley, 1879: 785; Sakai, 2011: 15. Genus Acanthaxius Sakai & De Saint Laurent, 1989 Acanthaxius Sakai & De Saint Laurent, 1989: 4, 12, 14, 66; Poore, 1994: 98 (key) ; Sakai, 1994: 192; Kensley, 1996: 70; Ngoc-Ho, 2006: 58; Poore & Collins, 2009: 224. Diagnosis.
- [After Sakai, 2011: 19.] Rostrum narrow, protruding anteriorly with pointed tip, lateral margins extending posteriorly onto gastric region. Gastric region slightly convex with 5-7 parallel rows of spines, equivalent to median, submedian, and lateral carinae. Anterolateral margin of carapace usually unarmed. Cervical groove present at full length. Postcervical carina absent. Cardiac prominence present. Eyestalks subglobose; cornea pigmented. A2 scaphocerite protruding straightly forward or laterally. P1 unequal; chelae obliquely positioned, lateral surface covered with tubercles and setae, and armed with sharp teeth on dorsal margin; fingers of both chelipeds longer or shorter than palm. No pleurobranchs. Abdominal somites without longitudinal carinae between terga and pleura; pleuron 1 narrow, pleura 2-5 truncate or rounded ventrally. Telson subsquare; lateral margins bearing proximal lobate process with spine, and posterior margin with median spine. Uropodal exopod with transverse suture (= distal flap). Gonochoristic. lateral margins, extending posteriorly on to convex gastric region as lateral carinae with a pair of spines; continuous to distinct cervical groove at full length; gastric region with median carina with 5 spines medially, and submedian single row of 6-8 spinules on each side of short median carina with denticles. Anterolateral margin of carapace unarmed. Eyestalks subglobose, reaching distal third of rostrum; cornea pingmented. A2 scaphocerite distinct and directed outward ( fig. 1B ). Mxp3 with exopod ( fig. 1C ). P1 ( fig. 1D ) on right side with long setae distally; merus three times as long as wide, bearing 4 spines ventrally and 2 (distal and subdistal) spines dorsally; carpus as long as wide, bearing distal spine ventrally and 3 spines dorsally, including distal one located at distal angle; palm 1.5 times as long as wide, bearing 4 spines dorsally but unarmed ventrally; fixed finger smooth on prehensile margin; dactylus 3/4 times as long as palm, bearing 4 dorsal spines and long setae on lateral surface.
Abdominal somites ( fig. 1A ) smooth on surface and rounded or truncate ventrally. Female Plp1 uniramous, proximal segment and slender, jointed flagellum; Plp2-5 biramous, slender in shape. Telson ( fig. 1E ) 1.3 times as long as abdominal somite 6, and 1.3 times as long as wide, bearing proximally lateral lobes with distal tooth, followed posteriorly by lateral denticles and spinules at both posterolateral angles; dorsal surface with longitudinal median ditch and a median spine posteriorly. Uropodal exopod with distal flap.
Remarks.-The present female from the Goto Islands is similar to Acanthaxius miyazakiensis Yokoya, 1933 , occurring from off Miyazaki, Kyushyu, 137 m to Macassar Strait, Indonesia and the Solomon Islands, in that (1) the rostrum is elongate and acutely triangular with lateral spines, (2) the right larger cheliped is provided with sharp spines dorsally from the distal part of the merus to the dactylus, and ventrally only on the merus ( fig. 3D ), (3) the eyestalks are subglobose, (4) the A1 peduncle reaches to about the distal margin of the A2 penultimate segment, (5) the A2 scaphocerite is distinct and directed outward ( fig. 3B ), and (6) the Mxp3 is of the same shape as that of A. miyazakiensis (cf. Sakai & De Saint Laurent, 1989, fig. 19 ). It differs, however, because in the present female (1) the rostrum bears no median carina, (2) the gastric region is provided with a submedian single row of spinules on each side of the short median carina, (3) the fingers are shorter than the palm, and (4) the telson is distinctly longer than wide and rectangular, while in A. miyazakiensis (1) the rostrum bears a distinct median carina, (2) the gastric region is provided with a submedian double row of spines on each side of the distinct long median carina, (3) the fingers are longer than the palm, and (4) the telson is subquadrate. Hence, this female specimen is safely determined as a new species and named Acanthaxius gotoensis.
Type locality.-Situated at 32°22.363 N 128°48.850 E -32°21.193 N 128°49.709 E, 184.7 m, south of Fukue, Goto Islands, Nagasaki Pref., Japan, East China Sea.
Etymology.-The new species is named "gotoensis", derived from the locality, the Goto Islands, where this specimen was collected. The species name thus is an adjective agreeing in gender with the (masculine) generic name.
Genus Bathyaxius gen. nov.
Diagnosis.-Rostrum elongate and acutely triangular with lateral spines, bearing a pair of supraocular spines at base. Gastric region convex, bearing lateral carinae with pair of anterolateral spines, extending posteriorly in anterior half, submedian double rows of 3-5 spines and median carina with 4 interspaced tubercles. Anterior margin of carapace with a pair of spines; anterolateral margin of carapace unarmed. Cervical groove distinct at full length. Eyestalks subglobose; cornea pigmented. A2 scaphocerite distinctly protruding. P1 unequal; palm unarmed on dorsal margin. P3-4 propodi with row of spinules ventrolaterally; dactyli with spine distally; genital pores on P3 and P5 coxae indiscernible. Abdominal pleura smooth on lateral surface, and truncate ventrally; Plp1 absent; Plp2-5 biramous and slender. Telson longer than wide, bearing proximal lobe laterally, and median spine posteriorly. Uropodal endopod unarmed laterally, bearing median carina with spinules on dorsal surface. Uropodal exopod with distal flap; transverse suture with strong, movable spine at posterolateral angle.
Remarks.-The present new genus is closely similar to Bouvieraxius Sakai & De Saint Laurent, 1989 , though the holotype specimen of the type-species is small, in that (1) the rostrum is elongate and acutely triangular with lateral spines, including a pair of supraocular ones at base, (2) the gastric region is convex, (3) the abdominal pleura are smooth on the lateral surface and truncate ventrally, (4) the telson is longer than wide, bearing proximal lobe laterally and a median spine posteriorly. However, the new species (see below) differs at the generic level, because in the present specimen (1) the gastric region bears a median carina with 4 spinules, and a submedian double row of spinules on each side of the median carina (vs. bearing a smooth median carina with a hepatic tubercle only, and a submedian single row of spines on each side of the median carina); (2) the P1 palm is unarmed dorsally (vs. tuberculate dorsally), and (3) the uropodal endopod is unarmed laterally (vs. bearing spines laterally), so that a new genus is here established.
Type-species.-Bathyaxius sugurui sp. nov., by present designation. Etymology.-The generic name "Bathyaxius" is composed of the Greek, "bathos" (= deep, depth) and the existing generic name "Axius", because the specimen was collected from 557-582 m depth. The gender of the new name is masculine. Description of female holotype.-Rostrum ( fig. 2B ) elongate and acutely triangular with lateral spines, including a pair of supraocular spines at base. Gastric region convex, bearing lateral carinae with a pair of anterolateral spines, extending posteriorly in anterior half, distinct long median carina with 4 interspaced tubercles, and submedian double row of 4-5 spinules on each side of median carina. Anterolateral margin of carapace unarmed. Cervical groove distinct at full length. Eyestalks subglobose, reaching to half length of rostrum; cornea pigmented. A2 scaphocerite distinct and directed outward ( fig. 2B ). Mxp3 with exopod (fig. 3A) ; ischial crest with a row of rounded teeth; merus with 3 mesial spines. P1 unequal ( fig. 3B, C) ; in left larger cheliped ( fig. 3B ) merus broadened at distal third, bearing proximally a row of 4 denticles followed by tooth at distal third ventrally, and subdistal tooth dorsally; carpus and chela unarmed; dactylus shorter than palm. In right smaller cheliped ( fig. 3C ), ischium with a row of irregularly-shaped and -arranged denticles ventrally; merus with 4 spines ventrally and subdistal one dorsally; carpus and chela unarmed; dactylus slightly shorter than palm. P2 missing. P3 slender, propodus with ventral distal spine (fig. 3D) ; genital pores on P3 and P5 coxae indiscernible. Abdominal somites ( fig. 2A ) unarmed ventrally; abdominal somite 2 rounded ventrally and protruding in triangular shape distoventrally; abdominal somites 3-5 rounded ventrally. Plp 1 absent; Plp2-5 biramous and slender. Telson ( fig. 3E ) slightly longer than abdominal somite 6, and longer than wide, bearing proximal lobe laterally; dorsal surface bearing longitudinal median ditch in posterior two-thirds, scanty spinules medially and at posterolateral corners, and median spine on posterior margin. Uropodal endopod with median carina with spinules and unarmed laterally; uropodal exopod with distal flap (fig. 3E) .
Etymology.-The new species is named "sugurui" in honour of Prof. Suguru Ohta, who collected material including the present valuable specimen, from various areas during the survey cruise by the R/V "Hakuhou-maru", University of Tokyo. The species name hence is a noun in the genitive singular.
Family CALOCARIDIDAE Ortmann, 1891 Calocarididae Ortmann, 1891: 47, 50; Sakai, 2011: 209. Genus Ambiaxius Sakai & De Saint Laurent, 1989 Ambiaxius Sakai & De Saint Laurent, 1989: 54; Poore, 1994: 99 (key) ; Sakai, 1994: 177; Sakai, 1995 (McArdle, 1900) ( fig. 4) Calocaris Alcocki McArdle, 1900: 476; Balss, 1925 : 209. Calocaris alcocki -Alcock, 1901 Alcock & McArdle, 1901, pl. 50 fig. 4 ; Stebbing, 1915: 59; Stebbing, 1917: 27, pl. 91 . Calocaris (Calocaris) Alcocki - Borradaile, 1903: 539; de Man, 1925d: 7 (list), 116 (key) . Calocaris (Calocaris) alcocki - Barnard, 1950: 502, fig. 93g-h ; Kensley, 1981: 30 . Ambiaxius alcocki -Sakai & De Saint Laurent, 1989: 54; Sakai, 1995: 80, figs. 1-5; Kensley, 1996: 487 (list); Takeda, 1997: 250; Sakai & Ohta, 2005, fig. 8 . (Stebbing, 1915; Sakai, 1995) ; S.W. Indian Ocean (Sakai, 1995) ; Sri Lanka (McArdle, 1900); Japan: Suruga Bay (Sakai, 1995; Takeda, 1997) ; New Caledonia (Sakai & De Saint Laurent, 1989 Description of male holotype.-Rostrum ( fig. 5C ) triangular with obtuse apex, 1.2 times as long as wide, and armed with 3 denticles on each lateral margin; dorsal surface concave medially in anterior half, but elevated in triangular shape in posterior half, whose lateral margins are extended and diverging as smooth lateral carinae; gastric region with short, smooth bifurcate median carina originating from tip of triangular elevation located in posterior half of rostrum. Carapace ( fig. 5A ) convex dorsally; linea thalassinica absent; cervical groove indistinct; posterior margin of carapace with lateral lobes. Eyestalks discernible; eyes ovate; cornea unpigmented. A1 peduncle shorter than A2 peduncle. A2 scaphocerite strong, reaching to end of A2 peduncle. Mxp3 ischial crest ( fig. 6A) crenulate; exopod present.
Ambiaxius alcocki
P1 subequal. P1 on left side ( fig. 6C ) slightly longer than that on right side (fig. 6B) ; ischium with 3-4 denticles ventrally, but smooth dorsally; merus 1.6 times as long as wide, and provided with a row of denticles on distal half of ventral margin, but smooth dorsally; palm broadened, 1.2 times as long as wide, and convex mediodistally, bearing a row of 6 denticles on distal half of dorsal margin, and a denticle ventrally on distal margin near gape between fingers, but smooth ventrally; dactylus convex proximally and smooth on prehensile margin; fixed finger smooth to subproximal convexity, but armed distally with a row of obtuse denticles on prehensile margin.
P1 on right side ( fig. 6B ) more slender than that on left side; ischium 1.7 times as long as wide, and armed with a row of denticles on entire ventral margin, but smooth dorsally; palm almost as long as wide, with subventral denticulate lobe near gape between fingers, and armed with 3 low denticles dorsally, but smooth ventrally; dactylus almost smooth on prehensile margin, and incurved at tip; fixed finger regularly denticulate on prehensile margin; lateral surface broadly concave medially along ventral margin. P2 chelate. P3-5 simple; dactyli short, subspatulate, and spinulate ventrally. Pleura ( fig. 5D ) 2-4 narrowing and subacutely triangular ventrally; pleuron 5 rounded ventrally; pleura 3-5 with spinule anteroventrally. Abdominal somite 6 with a row of denticles on posterior margin. Male Plp1 absent; male Plp2-5 biramous and slender, endopods with appendix interna, but without appendix masculina. Telson ( fig. 6D) 1.6 times as long as wide, shaped as elongate oval, and armed with 9-10 lateral denticles and posteromedian spine; dorsal surface shallowly concave in elongate circle. Uropodal endopod armed with 11 lateral denticles and distomedian spine, but unarmed mesially; uropodal exopod with median carina, 11-12 lateral denticles, and distomedian spine, but unarmed mesially.
Etymology.-The species name is derived from the type-locality as an adjective based on a geographical name. Its gender is in agreement with the (masculine) generic name.
Remarks.-The present specimens of E. kumejimaensis sp. nov. collected to the NNW of Kume-jima, Ryukyu Islands, 1846-1870 m, are similar to E. farrear Ortmann, 1891, distributed from Tokyo Bay to the Goto Islands, Japan, but morphologically differ as shown in table II. Merus provided with denticles on distal half of ventral margin; palm armed with a few denticles dorsally, and a denticle ventrally on convex distal margin; fixed finger smooth proximally to subproximal convexity, but armed distally with obtuse denticles on prehensile margin ( fig. 6C) Merus smooth on ventral margin; palm unarmed and smooth dorsally and on convex distal margin; fixed finger smooth proximally to distinct median tooth, but denticulate on distal half of prehensile margin (Sakai & Ohta, 2005, fig. 2A )
Smaller cheliped Merus with a row of regularly arranged low denticles ventrally, but smooth dorsally; palm armed with a few denticles dorsally, but smooth ventrally ( Distribution.-So far only known from the type locality.
